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ENGINEERING News acres, who can hardly have any other alternative | 

“|of adoption but the employment of o-her engi- 
neering examinations, which will probably not 
recommend itself after the clear and able report 


lready made. 





Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 





sgt cee ietti meinen 

AS the season for active field work draws near | 
its close we are in frequent receipt of applications 
from engineers tu have their names placed on our | 
‘Engineering Bureau List.” In reply we wish to | 
inform the profession that the practical working | 
of that ‘‘ Bureau” was anything but satisfactory; | 
80 widely scattered were the addresses of the ap- | 
plicants ; so immediate were the demands of 
employers; so numerous were the conditious of | 
engagement and so risky the transaction of 
the business, which had usually to be done 
by telegraph, and so unsatisfactory were the re- 
sults in the cases where engagements were effected, 
that we dropped the whole business, and while the 
present lively demand for engineers exists we will 
not enter upon it again. If engineers cannot find 
suitable positions now, they never will. For eight | 
dollars a year they can have a copy each of the) 
Railroad Gazette and ENGINEERING NEWS sent to 
them at any address. These two journals en- 
deavor to give as complete a list as possible of en- 
gineering work in progress and projected. and, 
aside from what is there published, the editors 
of the journals know scarcely more than their 
readers. Huving these lists, the rest is a matter 
of personal enterprise and energy, with less of risk 
and expense than the most insignificant trader 
assumes when he sets out to get business. As the 
best place to make money is where money is 
plenty, so the best place to find employment is 
where a particular service is in demand. Travel- 
ing expenses are not much greater than the costly 
‘‘waiting for something to turn up” ina city; 
besides, one gets the ‘‘ experience,” which is a very 
important item of one’s intellectual stock in trade. 
The engineering profession isan itinerancy; travel- 
ing is one of its leading fascinations, and not until 
quite along in years and after much hard labor and 
study can even a small proportion of its members 
hope to be able to ** settle down ” into a permanent 
and lucrative position or a private practice. We 
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THE END. 


A wasp flew out upon our fairest son, 

And stung him to the quick with poisoned shaft, 

The while he chatted carelessly and laughed, 

And knew not of the fateful mischief done. 

And so this life, amid our love begun, 

Envenomed by the insect’s hellish craft, 

Was drunk by Death in one long feverish draught, 

And he was lost—our precious, priceless one ! 

Oh, mystery of blind, remorseless fate ! 

Oh, cruel end of a most causeless hate ! 

That life so mean should murder life so great ! 

What is there left to us whv think and feel, 

Who have no remedy, and no appeal, 

But damn the wasp and crush him under heel ? 
J. G. HoLuanp. 























































AT the meeting of the American Society of Civil 
Engineers, held at their rooms, 127 East Twenty- 
third Street, on Wednesday evening last, Vice- 
President Ashbel Welch, Chairman, Mr. D. McN. 
Stauffer read an interesting paper on ‘“ Shaft- 
Sinking Under Difficulties at Dorchester Bay Tun- 
nel, Mass.,” which was afterward discussed over 
the drawings till a late hour, by most of the mem- 
bers present. As the paper is one that cannot well 
be given, except in full with the illustrations, we 
are obliged to omit any further mention of it until 
after its publication by the society. 


lala iain ane 

From a paper read before the Section in Chemi- 
cal Science of the British Association meeting at 
York, Eng., *‘On the Fluid Density of Certain 
Metals,” the following results were deduced: 
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expeditious and inexpensive than making known 
their wants through the journals that are con- 
ducted specially for engineers and the people who 
are always in need of their services. 
oe 


THE ERIE CANAL. 


The results obtained with metallic silver are 
perhaps the most interesting, mainly from the 
fact that the metal melts at a high temperature, 
which was determined with great care by the 
illustrious physicist and metallurgist, the late 
Henri St. Claire Deville, whose latest experiments 
led him to fix the melting point at 940 degrees 
Centigrade. 














We have received from the Hon. Horatio Sey- 
mour, Jr., State Engineer and Surveyor of this 
State, his annual report on the canals of New York 
for the fiscal year ending Sept. 30, 1880. The re- 
port is replete with useful and interesting informa. | 
tion in regard to this great water-way, and is pro- 
fusely illustrated with maps of the country im- 
mediately adjacent, and with drawings of ma-_ 
chinery now in successful operation... 

The report opens with the statement that the 
fears expressed by many. for the financial success | 
of the canal have proved to be unfounded, as the | 


—_—— 


WE publish elsewhere this week an excellent re- 
port on a proposed water supply for the town of 
North Attleboro, Mass., submitted by C. H. M. 
Blake, well known throughout the Eastern States 
for his abilities asa hydraulic engineer, but who 
has now gone to Mexico to fill an important posi- 

ion under the Mexican National Railway Co. We 
print the report in full, as it covers so many points 
of interest to younger members of the profession, 
who are expecting to be called on to perform 
future similar duty. Mr. Blake seems to have ap- 
preciated the fact that he was reporting for unpro- 
fessional clients, and so in as few words as possible 
he has endeavored to point out the salient features 
of any public water supply, and then his figures 
and conclusions for this particular work. What 
he has written out will save an immense amount 
of amateur engineering talk by the local wise- 


| 


past season has been greater than at any prior time 
during its history, not even excluding that period 
when the Mississippi and other routes to the sea- 
board were closed by the war and the only outlet 
was the Erie Canal. 

The canal toils for the fiscal year under consid- 
eration amounted to $1,164,567.92, being $238,823.- 
19 in excess of the previous year, notwithstanding 


amount of freight transported on them during the | Chicago and St. Louis, t 


the early and unexpected close of navigation. 
‘Railroads, by combinations, make rates to the 
sea-board, against which the shipper would be 
powerless, were it not for the water-route. The 
owners of five thousand boats can not be drawn 
into any pooling scheme by railroads or other lines 
of transportation.” 

The reason for the greatly increased business 
was the cheap rate of carrying that prevailed —the 
average charge from Buffalo to New York having 
been six and one-half cents per bushel of wheat, in- 
cluding tolls. This shows the wisdom of reduced 
tolls. which, before 1869, were about as much as the 
present cost of transportation, including tolls. The 
policy pursued will be to decrease the percentage 
of profit as the quantity increases, and every appli- 
ance which science can devise will be used to 
lessen the cost. In 1861, as the cost of transporta- 
tion to Chicago was in excess of the value of grain, 
many farmers used their corn for fuel; that year 
the tolls were six cents a bushel on wheat, while 
the past season they were only one cent. The tolls 


| have been gradually reduced during the past year, 
| and, for many reasons, it may be to the interest of 


the State to reduce them still lower. Everything 
should be done to receive a paying portion of 
freight bound west. as boats going loaded both 
ways could carry east-bound freight at one-half the 
cost they could if they went west empty. Recog- 
nizing this fact, two years ago the tolls on west- 
bound freight were reduced, and on some articles 
removed entirely, and as a consequence the east- 
bound tolls were reduced to a figure which would 
otherwise have been impossible. 


The canals are now under one responsible head, 


and since this system was inauguarated they have 
shown a marked improvement, as the facility and 


| ease with which the workof last year was accom- 


plished. 


In regard to the danger to the commerce of New 
York the report says : 


‘‘&s long as the water-route, consisting of the 
reat lakes, the Erie and Oswego canals and the 
udson River, can furnish a cheaper method of 
transportation than any other, we are safe. But 
the t is no guarantee for the future. Phila- 
delphia, Baltimore, Boston and Montreal are 
doing all in their power to take the commerce 
from New York. The railroads are expend- 
ing large sums each year in costly experiments 
to cheapen transportation. Massachusetts has 
built the Hoosac tunnel, and Canada has com- 
menced and will, in a few years, complete the 
finest system of inland navigation in the world. 
To quote from my annual report of 1579: ‘ While 
there is so much reason for congratulation about 
the improved commerce of our State, it is threat- 
ened from a uew quarter. Our canals and rail- 
roads are alike endangered in the near fu‘ure by 
the water-route through the valley of the St. Law- 
rence. In three or four years from this date, 
British steamships of nearly two thousand tons 
will lie at the docks of Chicago and other lake 
ports, unloading their merchandise, or receiving 
their cargoes of grain, provisions, etc. While we 
have undervalued and neglected our water chan- 
nels, the British government has steadily pursued 
a policy which will give it a water way into the 
heart of our country and which will make seaports 
of our great lake cities, with which it can hold di- 
rect commerce by a water-route under its sole con- 
trol, through the St. Lawrence River. Few com- 
mercial events of this century equal the impor- 
tance of the completion of this design. 
***AtCleveland and Toledo, in Ohio, British ves- 
sels will approach near to the center of population 
and production of our Union, which is now north 
of Cincinnati. This center, as shown by the census 
reports, is steadily moving toward a point between 


wo great cities, which are 
even now of more commercial importance than 


n 
any in our eens except New York. Boston, 
New York, Philadelphia «nd Baltimore are mar- 


ginal towns lying upon the eastern edge of our con- 
tinent. and remote from the great center of pop- 
ulation and production. * *  * From 
Chicago to the foot of Lake Erie on the 
western borders of this State, the British 
will bave the use in common with ourselves of the 
lakes through which the past season grain has 
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been carried for less than two cents a bushel. 
They will not have to tranship or elevate their 
ain as «mericans must do who send it by the 
trie Canal or by railroads; they can continue their 
voyage through Lake Ontario, the St. Lawrence 
and the ocean to Europe without making chap 


of cargo, and free from all charges of oe ele- 
vating, ete. They willonly have to pay toll at the 


locks on the Welland Canal, and on the river above 
Montreal. On the other hand, the products 
that go through our State must be tran- 
shipped at Buffalo or Oswego, must pay 
elevating, canal or railroad charges, and 
in New Fork must be warehoused or put into ves- 
sels. * * * Wenow find.ourselves carried back 
to the question which agitated our State more than 
sixty years ago, and which led to the construction 
of the Erie Canal. The British are so confident 
that they will wrest the trade of the West from us 
that they have nearly completed works that will 
cost more than thirty millions of dollars. This is 
in addition to about twenty millions spent in early 
improvements. making about fifty millions paid 
out to gain the great prize they seek—the control 
of the carrying trade from the heart of our country 
to the markets of the world. They do not fear our 
railroads. While we are neglecting our water- 
routes they spare no cost to perfect theirs.’ ” 

The report then considers the manner in which 
transportation can be cheapened on the American 
water-route, consisting of the great lakes, the Erie 
and Oswego Canals and the Hudson River. As the 
larger the vessel the less the cost of carrying, so if 
our waters will admit vessels drawing even a foot 
more than can passthrough the Welland, a great 
advantage will be gained over the British route. 
By removing the obstructions in the channels be- 
tween the lakes, and by deepening Buffalo Harbor 
a depth of twenty feet could be obtained, or an 
excess of six and one-half feet more than the 
locks on the Welland Canal. The government is 
now engaged in deepening these channels. 

To prove that large vessels can transport their 
cargoes cheaper than small ones, it is stated that 
the cost from Chicago to Buffalo is one-half. that 
from Buffalo to New York, although the. former 
distance is twice the latter. To increase the 
capacity of boats the canal must be deepened, and 
‘‘if one foot of water is added to the depth of the 
canal by raising its banks, the present boats can 
carry fifty tons additional load, and the relation be. 
tween the size of the boat and the size of the cana! 
will not be disturbed.” This would cheapen trans- 
portation one cent per bushel, which would be 
equivalent to removing the tolls. This increase of 
depth—with no additional load—and the appli- 
cation of power for operating the gates and draw- 
ing the boats in and out, would result in a saving 
of thirty-seven hours in the round trip between 
Buffalo and New York. The author states that he 
has made the surveys necessary for this work, and 
estimates that the work could be done for about 
one million dollars. 

Many streams emptying into the canal carry, in 
times of high water, a large quantity of mud and 
gravel; every town along the line pours into it 
some portion of its sewage; refuse matter is re- 
ceived from the boats; this material accumulates 
during the year, and in order that the grain may 
not be delayed at Buffalo it must be removed dur- 
ing a few days in spring. The survey of 1876 
showed that the canal bottom had been worn away 
in the center to a depth of more than seven feet, 
while the sides had deposits varying from six 
inches to two feet deep. 

It is estimated that this deposit contains 1,000,000 
cubic yards, and yet not more than 100,000 cubic 
yards were removed last year. This amount 
could be removed by dredges, during the summer, 
in four years, and at a cost of about twelve cents 
per yard. The canal would then be eight feet deep. 
‘The necessary plant consists of a dredge, barges, 
or boats, with water-tight decks, to carry the 
material away; boxes, with hinged bottoms, into 
which the material can be dumped while on the 

deck of the boats, and a derrick for unloading the 





pumps, driven by either steam or water power, 
the latter being used abovt one-quarter of tl 
time. An average pressure of 74 lbs. is mai: - 
tained for domestic pressure. The fire pressure i, 
from 110 to 120 Ibs. 

The distribution is by cast-iron pipe, of whic) 
17.2 miles were laid to March, 1880, with 133 fire 
hydrants and 1,346 taps. Thirteen miles of the pi. 
are of less than 6 in. diameter. 

The population in 1880 was 10,822. For four 
months of the year the visitors are about equal in 
number to the permanent population. The con- 
sumption in 1879-80 was 1,172,818 gallons per day. 
varying from 780,000 gallons in April to 1,600,00\ 
in August. The original cost of the works was 
$250,000. The expenditures for the year ending 
March 31, 1880, were $7,458.57, exclusive of in- 
terest, and the receipts $25,378.32. The bonded 
indebtedness was $232,000. 

The worksare managed by a board of five com- 
missioners. Henry W. Keith has been the super- 
intendent since 1877. 

XCI.—NORWALK. 

Norwalk, Ohio, is in Huron County, about equi- 
-| distant from Cleveland and Toledo. The main 
street of the town is on a ridge sloping both ways. 

Water-works were built by the town in 1870, 
taking the supply from the Peru branch of the 
Huron River, a stream about 134 miles from the 
centre of the town, and 58 ft. below it. A dam 
across the creek forms a small storage reservoir. 
A new stone dam was built in 1880. The water is 
led through a flume to the pump well. A gravel 
filter was made which was ineffective, the water 
passing horizontally into and through it, and 
the area of filtering material being too small. 

Water is pumped directly into the mains. A 
Holly engine and pumps were erected in 1870, and 
removed in 1877, when a Worthington compound 
engine, with 14-in. pumps of 24-in. stroke, and a 
Worthington high-pressure engine with pumps of 
12-in. bore and 15-in. stroke, were erected and are 
stillin use. The average pressure is 80 lbs. per 
sq. in., and the fire pressure 125 lbs. The distri- 
bution is by cast-iron pipe, of which there were, 
in 1877, 10.39 miles, all but 2 miles of which was 
of less than 6 in, diameter. The distribution sys- 
tem was remodeled in 1878 and larger pipe laid. 
There are now 14 miles of pipe, with 84 hydrants 
and $54 taps. 

The population in 1880 was 5,831, and the daily 
consumption from 342,800 to 779,800 gallons, aver- 
aging 523,696 gallons, 

The original cost of the works was $94,710.49. 
About $80,000 was spent on their reconstruction 
in 1878, The expenditures for the year ending 
March 31, 1881, were $4,384.45 for maintenance and 
$3,821.92 for the new dam. The receipts were 
$4,133.78. 

The works are managed by a board of three trus- 
tees. The original works were built by contract 
and no engineer employed. J. D. Cook, C. E., was 
engineer of the reconstruction in 1878. <A. Joslin 
, | is the superintendent. 
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To keep machinery from rusting take one-half 
ounce of camphor, dissolve in one pound of melted 
lard; take off the scum and mix in as rouch fine 


black lead as will give it an iron color. Clean the 

and smear with this mixture. After 
twenty-four hours rub clean with a soft linen 
cloth. It will keep clean for months under ordi- 
nary circumstances. ~ 


—————_—____ <0 +0 0+ 
A BRILLIANT black is produced on iron and steel 
by applying, with a fine bair brush, a mixture of 


turpentine and sulphur boiled together. When 
The supply is delivered to the town by direct) the tes there remains on the 















boxes, and dumping the material on to the banks; 
also, a boarding boat, for the men and teams.” 

From the report of Mr. Marvin Porter, Division 
Engineer of the middle division, we take the fol- 
lowing brief extract in regard to cable towing: 

** The cable was laid between Syracuse and Utica 
in July last, and operations commenced in the Jat- 
ter part of the same month, and worked with in- 
different success to the close of navigation, and to 
the detriment of other methods of towing or pro- 
pelling boats, and damage to the banks and walls 
on the curved portions of the canal. 

‘It would increase the annual e: ses in main- 
taining the banks and walls that the tow-boat 
would displace by coming in contact in rounding 
the curves. 

**Cable towing is ada only to broad and 
straight channels where the currents are too rapid 
ar the oe _ | of ree by os 
and no doubt can to purpose in suc 
cases, but in a channel no wider than tke Erie 
cinal, with frequent curves, it can never be a 
success, should the State give this system prefer- 
ence over all other methods of navigation. 

‘+ Should this system of towing be permitted it 
will result in greatinjury tothe commerce of the 
canal, and a permanent damage to the State and 
city of New York.” 





PERSONAL. 


Secretary Bogart, of the American Society of 
Civil Engineers, is suffering from an attack of 
malaria, and is absent from the city for a few 
days. 

Jay Gould controls 11,714 miles of railroad whose 
value, added to the estimated value of other enter- 
prises he controls, is placed at $616,500,000. This 
is probably the largest aggregate of capital swayed 
anywhere by any one inan. 


Fred. C. Mercur has been appointed Chief Engi- 
neer of the West & East Railroad, with headquarters 
at Durant, Miss, The officers of this new enter- 
prise are; W. H..H. Green, President; C. 8. Jones, 
Vice-President; and H. V. Wall, Secretary. 

Walter F. McConnell, Civil Engineer, has closed 
his office in this city, and will spend the ensuing 
two years ina journey around the world, going 
west via San Francisco, and visiting Japan, China, 
Phillipine Islands, India, Palestine, Egypt, and 
thence to Europe. 


W. E. Everett, of Rye, Westchester County, 
N. Y., died at Saratoga last Monday morning, and 
his remains will be taken to Brownville, Jefferson 
County, for interment, He had sustained several 
strokes of paralysis, one of which about a year ago 
rendered him permanently blind. For many years 
he was attached to the engineer’s department of 
the navy, and he was the inventor of the ma- 
chinery by which the first Atlantic cable was laid, 
for which he received several souvenirs in ac- 
knowledgment of his success, 

el 8 <> 0 Se 
THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 


nanan 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 


(Continued from page 374.) 
XC.—SARATOGA SPRINGS. . 

Saratoga Springs, New York, is in lat. 48° 5’ N.. 
long. 73° 40’ W., 32 miles northwest of Albany. 
The medicinal properties of the springs were 
known as early as 1535. The first house was built 
in 1773. 

In 1870-1 water-works were built by the village, 
taking water from a storage reservoir supplied by 
springs, which is called the Greenfield rerervoir, 
and has a depth of 20 ft., and flows an area of 115 
acres at 336 ft. above sea level. The town is from 
220 to 400 ft. above the sea. 





turpentine evapora 
pumping. The Loughbury engine-house is 259 porroug ay aati: dg sulphur, which unites closely 


ft. above the sea, and contains a set of Holly Tore iron be 
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for a time over a spirit 
the metal per- 








ENGINEERING ae $83 












THE CLAYTON ATR COMPRESSORS. | mits of the machine being braced from a ayaa to| placed i in 2 the cylinder covers, and are dremel so 
| cylinder in such a manner as to secure great that the ‘‘ valves” and ‘seatings” can be un- 

In the Clayton air compressors a connecting-rod | strength without any unreasonable weight of iron. screwed and removed by simply taking off the 
is substituted for the ‘sliding boxes formerly Instead of allowing water to enter the jacket cover. Pieces of semi-elastic material are inter- 
in the yokes, which are now allowed to re- | and follow its own course to the outlet, it is received | posed between the valve faces and seats, which 

main sufficiently far apart for its admission, the | at the center of the top of the air cylinder, and the | diminish the shock due to the quick seating of the 





yokes being rigidly connected on the top bya 
brace rod, and at the bottom by a distance, which 


construction of the jacket is such that the cold | valves; and protect the metal surfaces from. wear, 
onto of he net i rch tha the. ends | hesides being quickly and cheaply replaced. when 
also serves as a slide, running on an adjustable | of the cylinder, one of which, at the completion | worn 

slipper guide (not shown in cut), which takes all | of each half stroke, is exposed to the greatest 
the weight of the yokes, rods, pistons, etc., from | degree of heat developed by the compression of 


Probably no one point in the construction of 
compressors has received more attention than 





off the cylinder bore, on which arrangement Mr. | the air. The object of this is to correct any 


means for reducing the ‘‘ clearance space” to a 

Clayton has lately had a patent allowed him. tendency to unequal expansion in different parts|minimum. In the air cylinders any air remaining 

This mode.of combination allows the fly-wheel | of the cylinder. unexpelled at the completion of the stroke will 
to be placed in the center of the machine, and ad- i 


The induction and reduction valves are both! re-expand to its original volume ard pressure be- 
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fore any more is admitted through the proper | breakage of a valve from its stem, which has | sors by the use of a tripping device, receiving a 

valves, consequently the capacity of the compres- | hitherto been one the most fruitful sources of ac- positive motion from an eccentric on the main 

sor is reduced at each half stroke by an amount | cidents to air compressors. | shaft, and which admits of being adjusted to lift 

represented by the volume of unexpelled air at its) The patent air governor(see illustration No. 6) of the valve at such a period in the stroke as cor- 

normal density. | which Mr. Clayton is the sole licensee, is attached | responds to the air pressure maintained in the 
The introduction of some fluid, usually water, | to these compressors. It can be set to any required receiver. 
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into the cylinder to fill up the ‘‘ clearance,” has | pressure, which it will maintain without variation,| To assist our readers in forming their own judg- 


long been practiced by many builders. The im- 
provement herewith shown consists in the manner 
of controlling and regulating the amount. $. 

The general practice of allowing a small stream. 
under pressure to flow in with the air, and withouf 


it being immaterial whether steam is at 50 or 100 lbs. | ment of ‘the value of the foregoing features, we 
pressure, or the number of drills, coal cutters or; give on this page a series of ‘‘ indicator 
other machines which may be worked at one time. | diagrams” taken from the air and steam cylin- 
Those who are familiar with ‘‘indicator dia-|ders of these compressors, which very clearly 
grams” taken from air-compressor cylinders have | show the percentage of economy effected by their 
automatic adjustment and control, was open td noticed the “lump” on the cards, occasioned by | yge. 
serious objections. The revolving lubricating cock, ' the excess of pressure (above that in the receiver) By applying the indicator to the compressor 
seen in position between the two air cylinders and = in the cylinder acting upon the reduced | eylinder when the different parts are in position 
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connected by belt with the main shaft, supplies a area exposed to its pressure, as compared with the|a card is given showing the results obtained 
measured quantity of fluid to the cylinders at each | extent of surface upon which a counter pressure is | through the use of the special appliances employed. 
stroke, maintaining a uniform supply per stroke re- exerted by the air in the receiver and delivery | and when these appliances are omitted one by 
gardless of the speed at which a compressor is run, | pipes. This excess of pressure frequently amounts | one in subsequent diagrams, a comparison of re- 
and shutting off the supply when not in operation. | to 30 per cent., and even 50 per cent., and causes a| sults will show the relative value of each feature. 
The suction valves which open into the air loss of power, as well as subjecting the whole ma-| These cards are worked up by the same rules as are 
cylinders are supplied with “‘ safety stems,” which | chine to a succession of unnecessary shocks and | followed in working up steam-engine cards. __ 
will prevent any accident from following the! jars. This difficulty is obviated in these compres-| The resistance of the air to the _pavance of the 
a 4 ‘ 
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piston at a given rate of speed is treated 
same manner as the steam pressure is treated in | 
the ordinary steam-engine card in propelling the | 
piston forward at a given velocity. 

The merits of any diagram taken from an air 
cylinder should be judged according as the com- 
pression line follows the hyperbolic curve, which 
represents an increase of pressure at a constant 
temperature. An approximation to the curve can 
be obtained only by the absorption of the heat as 
rapidly as it is rendered sensible by the compres- 
sion. 

For convenience the hyperbolic curve is shown 
on all the diagrams accompanying this article, 
which were taken from a duplex and double-act- | 
ing Clayton air compressor (same as illustrated), 
having steam and air cylinders of like diameter, 
andof equal stroke, while delivering the air into a 
receiver, the safety valve of which was set at 45 
lbs. pressure. Consequently, the resistance was 
uniform during the trial. The speed also was 
the same (53 revolutions per minute) excepting 
when No. 1 was taken. 

The speed in this case was increased from 53 to 
95 revolutions per minute, in order to determine 
the limit to which the speed of the air piston could 
be increased, and still the cylinder be filled with air 
of normal density before reaching the end of the 
stroke, when compression commenced, without 
changing the proportion of ‘inlet valve” opening to 
area of piston which is adopted in constructing 
these compressors. 

Card No. 1 was taken from the air cylinder when 
supplied with water for lubricating the interior 
surfaces and also filling the ** clearance” spaces. 
Water was supplied the exterior, and the “‘tripping 
device” adjusted to act at the proper time in open- 
ing the delivery valves. The diagram shows that 
at the speed at which compressor was moving the 
action of those parts which could directly influ- 
ence the action of the indicator was almost perfect. 
From the point at which “indication” ceased and 
compression commenced, the pencil followed the 
“hyperbolic,” or curve of constant temperature. 

Card No. 2 shows that without the “tripping 
device,” the pressure is raised before it lifts the 
discharge valve from 46 to 62 lbs., the water run- 
ing in the cylinder as in card No. 1, but not in the 
water jacket, and shows how the air is heated and 
expanded in advance of its full pressure. 

Card No. 8 shows the discharge valves lifted au- 
tomatically, but a heavy loss is occasioned by ab- 
sence of water from the cylinder, as the compressed 
air not discharged at the end of the stroke followed 
the piston back about one-fifth of its stroke. 

Card No. 4 is taken from the cylinder without 
water in the jacket or in the cylinder, and with 
the discharge valves lifted without the assistance 
of the toes. This shows a heavy loss of power 
through the air becoming heated, consequent on 
entering into a hot cylinder, a great loss of com- 
pressed air expanding back in the cylinder and 
occupying the space which should be filled by 
fresh air, and an immense waste of power in the 
power required to lift the valves, viz.: from 45 Ibs. 
—the working or receiver pressure—to 67 Ibs., the 
pressure at which the valves lifted. 

This card is probably a fair average of the result 
which would be obtained by ‘‘ indicating” the air 
cylinders of some of the imperfect air compressors 
at present in use. It is self-evident that a com- 
pressor producing such a card would, in a very 
short period, consume an amount of fuel in propor- 
tion to the percentage of effective working power 
in the shape of compressed air given, the cost of 
which would equal the price of a new compressor 
of improved construction. 

Card No. 5 wastaken from the ‘‘ steam cylinder” 
of one of these compressors, and shows the degree 
of economy attained to in its consumption of steam. 
The compressor was running at 90 revolutions per 


in the 








minute, with a boiler pressure of 70 Ibs., cutting 
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off steam at 52 per cent. of the stroke, and giving 
an air receiver pressure of 100 lbs. 

Taken as a whole, the Clayton air compressor 
seemes to be as nearly automatic in its action as 
it well can be, showing that its details have been 
carefully studied by the designer, and the large 
sales reported attest the general excellence of 
materials and workmanship. 

Further information can be had by calling on or 
addressing the Clayton Steam Pump Works, 14 
and 16 Water street, Brooklyn, N. Y. 


CORRESPONDENCE. 


ENGINEERING CLASS VACATIONS. 
THAYER SCHOOL OF CIVIL ENGINEERING, } 
Hanover, N. H., Sept. 19, 1881. 
EDITOR ENGINEERING NEws: 

Having read in the issue of ENGINEERING NEWS 
just received a notice in regard to summer vaca- 
tion work of the senior class in civil engineering, 
Lehigh University, 1 am moved to write a few 
lines to state that this has been the policy and suc- 
cessful practice of the Thayer School of Engineer- 
ing for several years, viz.: Securing professional 
work for members of the senior class during the 
preceding summer. This is shown by the inclosed 
extracts from our recent announcement, a copy of 
which I sent you a few days ago. 

During the summer just ended the four members 
of the first or senior class have been engaged as 
follows: Mr. D. C. Barber, in the office of Edw. 8. 
Philbrick, C.E., of Boston, Mass.; Mr. S. B. Cady, 
on sanitary work for the same engineer, and topo- 
graphical work for E. W. Bowditch, C.E., of Bos- 
ton; Mr. E. D. Libby, Assistant Engineer, super- 
intending improvement of Thames River, Conn., 
under Maj. J. W. Barlow, U. 8. Engineer; Mr. J. 
A. MeNicol, on U. 8S. Coast and Geol. Survey of 
Vermont and New York under Assist. R. D. Cutts, 
primary triangulation. They have earned from 
$50 to $100 per month. 

As indicative of the value of a good course of 
training of a high standard, our small list of 
graduates at this early period in the life of our 
Institution already includes three professors (be- 
sides one formerly such, but now in the bridge 
business) and men holding promising positions on 
railroads and in bridge-works and in government 
service. Mr. Paul has $4,000 per year, Mr. Worthen 
$2,100, two or three others $1,500 to $1,800, and 
the greater part of the remainder from $1,000 to 
$1,200 and upward. 

Pardon me for trespassing so long upon your 
time; I simply give you these facts, believing they 
may have some interest as bearing upon the sub- 
ject of technical education. 

Very truly yours, 





ROBERT FLETCHER. 








NORTH ATTLEBORO WATER SUPPLY. 





REPORT OF ENGINEER ON WATER-WORKS—SOURCE 
AND AMOUNT OF SUPPLY—METHOD OF DISTRIBU- 
TION—PLANS COMPARED. 


Messrs. Henry Rice, Joseph G. Barden, John B. 
Peck, Committee on Water Supply, North Attle- 
boro, Mass. 

GENTLEMEN : Having been appointed by you to 
make such surveys and investigations as will en- 
able your citizens to act intelligently on ‘the pro 
osition to supply North Attleboro with water for 
domestic and manufacturing purposes, and fire 
service, I beg to submit the following report : 


SOURCE OF PROPOSED SUPPLY. 

The primary source from which water is derived, 
whether taken from streams, ponds, springs or 
wells, is the rain which falls within the scuuineios 
rs the aenenee, See Sa of water to be 

epen 0 and topographical 
conditions being the same, is in direct proportion 
to the rainfall and capacity. In exceptional 
cases, where the water. ing strata in one shed 
dip toward another water shed, a portion of the 

n precipitated will find its way to the adjacent 








p- | come from the stream, 
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territory. A notable instance isa spring of fresh 
water on the highest elevation of an island in the 
Pacific Ocean, which is supplied from a higher 
source many miles distant, the water passing 
under the bed of the ocean. 


The avera 
yearly rainfall in North Attleboro, as o 
served by Mr. Riesont, of the committee 
for the records of the Smithsonian _Insti- 


tute, is forty eight inches. It is evident, however, 
that the minimum amount of rainfall is the proper 
basis from which to estimate the amount to be 
depended upon for a water supply. The custom 
now adopted by experienced hydraulic engineers 
isto take the minimam rainfall for a cycle of 
three consecutive years as the basis, assuming, on 
a shed similar in character to the Ten Mile River 
drainage area, fifty per cent. of the rainfall as 
flowing into the stream, the other half being lost 
by evaporation, vegetable absorption, etc. The 
minimum average rainfall, under the above con- 
ditions, may be taken at thirty-eight inches per 
annum, which would yield nineteen inches as 
available for storage. This would supply, in 
round numbers, 900,000 gallons of water per diem 
for each square mile of water shed, the propor- 
tional amount of which could be utilized depend- 
ing on the storage capacity provided. 

he water-shed of Ten Mile River is undoubtedly 
sufficient in area at Fuller’s dam to supply your 
village with an abundant amount of water of un- 
exceptionable quality for generations to come. 

e large number of never-failing springs which 
feed the stream area great advantage, rendering 
the river very uniform in its flow, while many 
brooks, —_- with Jarger water-sheds where 
the rainfall is delivered more rapidly, suffer at 
times an entire cessation of flow. It is evident, as 
the location from whicha supply is to be procured 
becomes remote from the natural line of drainage, 
the area of effective water-shed rapidly diminishes, 
especially in hilly districts, as the slopes are as- 
cended. which is the reason wells on hills are not 
so reliable as in valleys. 

My attention has been called to the possibility of 
obtaining water for a supply by sinking a large 
well or excavation near the summit of Watery 
Hill. The elevation of the hill is such that a com- 
paratively small area could be depended upon for 
a gathering ground, and although quite a large 
amount of water would be found, probably, in 
excavations, it would be merely a question of time 
when your works would fail, the rainfall bein 
totally insufficient to supply the water veqaived: 
The elevation of the hill, as will be seen by the ac- 
companying plan, is inadequate to furnish water 
under suitable pressure for fire service over a large 

rtion of your district without either direct pump- 
ing into the mains or the intervention of a reser- 
voir. Direct pumping is now admitted to be inju- 
dicious, except where a reservoir, at a suitable 
elevation, is impracticable; it requires constant 
attendance, and the necessity of supplying the 
fluctuations in demand from domestic consum 
tion to fire service, at a moment’s notice, which, 
although the pumping machinery may be first- 
class, precludes the possibility of obtaining a rea- 
sonable ‘‘duty” for coal consumed. Numerous 
instances of the inefficiency of direct pumping for 
fire service could be produced, but economy alone, 
in your case, should warrant the construction of a 
reservoir. 

With a reservoir, at a sufficient altitude, 
ty furnishes water at a suitable pressure under all 
conditions, without liability of disaster from acci- 
dents to pumping machinery, and the cost of at- 
tendance will be nominal] for years after your 
works are in operation. The intervals or mea- 
dows through which the Ten Mile River runs, in 
your vicinity, are mostly of gravel formation, 
which is termed a water bearing stratum, the satu- 
rated gravel serving the purpose of a storage res- 
ervoir, without the objectionable features which 
exist where land is artificially flowed. An excava- 
tion into the gravel will be found to fill rapidly 
with water after being pumped dry. It would 
appear, without investigation, that the water must 
t experiments in many 

laces have demonstrated, beyond a doubt, the 
act that most, if not all, the water comes from 
the adjacent territory, and is intercepted before it 
finds its way into the stream. It will be found, 
generally, to be colder in summer and warmer in 
winter the water in the stream, will analyze 
differently, and, at its normal level, will stand 
r 


hi d 

ons to clearly understand the large amount 
of water which is stored in a gravel formation, 
favorably located, a few statements may be of in- 
terest. If a box of 1 cu. ft. capacity be filled with 
coarse pe it will be found that about two and 
one half gallons of water can be poured into it 
without overflowing; in other words, the void 
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spaces in the gravel amount to about one-third of 
its cubical capacity. Supposing the water to be 
sixteen feet deep in such a stratum, there will be 
stored forty gallons under each square foot of area, 
or 1,742,400 gallons for each acre, This water can 
be obtained with as much certainty as if in a vis- 
ible pond, but not so rapidly, as the friction caused 
by its passaye through the gravel will retard its 
velocity of flow toward the point from which it is 
drawn. I should recommend your district to pro- 
cure a supply of water by means of an excavation 
into the gravel formation, parallel and adjacent 
to the Ten Mile River. The Setuils of method for 
construction will be given in a subsequent portion 
of this report. 


AMOUNT OF WATEK TO BE PROVIDED. 


The usual custom in modern water-works 1s to 
provide for a consumption of 60 gallons per capita 
= diem, allowing for the healthy increase of popu- 

ation for at least a decade. This covers domestic, 
manufacturing and fire supplies, sprinkling streets, 
leakage from pipes and fixture and all demands 
upon the works. While many places use much 
less that the above amount, others use nearl 
double the quantity. Washington, D. C., in 1870, 
consumed ib7 gallons per inhabitant daily, while 
New York and Chicago use, at times, over 100 gal- 
lons per capita per diem. It is probable that for 
years after your works are completed the dail 
consumption will not exceed 30 gallons per inhabi- 
tant, but statistics prove that the amount required 
increases much more rapidly than the population, 
owing to the more general introduction of bath 
tubs, water closets, etc., and the lavish use of 
water for ee lawns and other luxuries. I 
recommend that you provide pumping machinery 
of 1,000,000 gallons capacity in ten hours, with a 
distributing reservoir of 10,000,000 gallons storage. 
By adopting the above plan it will be necessary to 
pump, for some years after the introduction of 
water, but one day per week, which will make 
your operating expenses very light in comparison 
with the cost of more frequently running machin- 
ery of smaller capacity, requiring constant at- 
tendance. 

METHOD OF PROCURING THE SUPPLY. 


I have provided in the accompanying estimates 
for a filter trench one hundred feet long by eight 
feet wide on the bottom, with slopes of two feet 
horizontal to one foot vertical. The bottom of the 
excavation is to be sixteen feet below the normal 
level of the ground water. This trench will hold, 
with sixteen feet depth of water, about 380,000 
a ype which will] enable your pump to run to its 

ull capacity without drawing so rapidly on the 
ground water us would be necessary with a smaller 
excavation. It is impossible to adopt an arbitrary 
size for a trench of this description without prac- 
tical tests in each case, but I think for years to 
come an ample supply can be obtained by the 
above plan. It is possible that a series of tubular 
wells would furnish the water as rapidly as re- 
quired, but I consider it important, in order to 
operate your works economically, it should be pos- 
sible to pump 1,000,000 gallons in ten hours, To 
do this with tubular wells would require a very 
rapid draft on the ground water (1,666 omens per 
minute), and although the water would be at hand, 
it o doubtful if the flow would be sufficiently 
rapid. 

MAIN LINE AND DISTRIBUTION. 


After carefully considering the probable needs 
of your community, I am led to recommend six- 
teen inches as the size for your main line of pipe, 
for the following reasons: The relative area of 
pipes of different sizes is as the square of their 
diameter, which would make the area of a 12- 
in. to a 16--in. pipe as 144 to 256, but when 
a large amount of water is to be used for ex-| 
tinguishing a fire, in a short time the pressure 
under which it is delivered becomes an important 
consideration. The relative loss of head or pressure 
by friction is very nearly as the square of velocity 
of flow. An effective fire stream may be estimated 
to use 300 gallons of water per minute. I consider | 
a contingency may arise when your works would 
be required to furnish 1,500 ons of water per | 
minute. In a 12-in. pipe it would require a/| 
velocity of flow of 4 26-100 ft. per second to furnish 
this amount, consuming 29-100 Ibs. in frietion 
for each 100 ft. of pipe. A 16-in. pipe, delivering | 
the same quantity, would have velocity of flow of | 
2 89-100 ft. per second, and consume but 7-100 lbs. 
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per square inch ; suppose a fire should require the | The estimated expense of works in accordance 


delivery of 1,500 gallons per minute at On po 
With a 12-in. main the pressure would be uced 

to 52 lbs. per square inch, while with a 16-in. pipe 

it would 88 lbs. per square inch. Many dis- 
astrous conflagrations have occurred from laying 
too small pipes, and I have aimed, in planning 
| 
| 


your system of distribution, to adapt the Lady au 3 


tions of the pipes to the service they shoul 
prepared to furnish, without losing sight of judi- 
cious economy. It should be remembered that 
where a pipe draws from both directions the 
velocity of flow is reduced one-half, and the loss 
by friction to about one-fourth the amount if the 
supply be derived from one end ; this, as well as 
the liability of annoyance from impure water 
where the circulation is defective, makes it im- 
— to avoid ‘dead ends” wherever practic- 
able. 

The weight for the different sizes of pipe on 
which the estimates are based is as follows: 

> i pounds per lineal foot 
2 “ 5 “ “* oo “ 
~ oe 40 “ “ “ “ 
6 “ 30 “ “ oy ay 

It is customary to allow four per cent. variation 
from the standard weights of pipe. 

The preceding portion of this report is general 
in its application. In accordance with the instruc- 
tions of your committee I have investigated two 
schemes for your proposed works, which will be 
denominated as plan ‘‘ A” and plan ‘“‘ B.” 

Plan A contemplates the construction of a filter 
trench in the intervale land near the point where 
the Ten Mile River crosses under Washington street 
at the foot of Watery Hill, with a distributing 
a of 10,000,000 gallons capacity on the 

ill 

Plan B provides for a reservoir of same capacity 
as plan A, located on Blake’s Hill, the water to be 
taken from a trench near Fuller’s dam. 


PLAN ‘‘ A,” 


The elevation of Watery Hill, at the highest 
int practicable for a reservoir, would permit the 
igh-water line to be 185 ft. above the level of the 
intersection of High and Washington streets, 
which will be taken as a point of reference in dis- 
cussing the two schemes. It would require the 
water to be pumped about 200 ft. vertically through 
about one mile of pipe. The location for a reser- 
voir is very unfavorable for economical construc- 
tion, the indications being that a large amount of 
ledge would be encountered in excavation. The 
line for the pipe is also unfavorable; a large 
amount of ledge would be excavated from the 
trench. The elevation of the reservoir would be 
insufficient to furnish an effective fire service in 
the high portions of your town, without the inter- 
vention of fire engines. The source from which 
the supply would be drawn would in the future, 
| as your population becomes dense, be liable to con- 
tamination, but not to the extent were the water 
taken from the brook direct. The estimated ex- 
pense is as follows: 








enging station and machinery ........... $22,000.00 
IE oi 6nd s vasa: s5 56S te bWUaN ARS Seaman 28,500.00 
UE MRUUIED «oc cnnnnuc bectucssuepebiaeushsetee+eer 2,275.00 
1,195 tons pipe, at $41... 0.2.0. ceeeeeeeeeeerees 48,995.00 
36 tons special castings, at $62.................. 2,232.00 
70 hydrants, at $40......... Skabides deeb each eae Seu 2,800.00 
8 16-in. gates with boxes, at $05................. 760.00 
5 12-in. gates with boxes, at $58 ............. .... 290.00 
@ 13 8-in. gates with boxes, at $32.................. 416.00 
34 6-in. gates with boxes, at $24.50............... 833.00 
Laymg 10,710 lin. ft. 16-in. pipe, at 46c..... 4,926.00 
Laying 4,800 lin. ft. 12-in. pipe, at 41c........... 1,968 .00 
Laying 13,780 lin. ft. 8-in. pie, at 33c .... ...... 4,547.40 
Laying 20,150 lin. ft. 6-in. pipe, at 19c... ........ ' 5,843.50 
2,450 cu. yds. ledge excav, in trenches, at $3.50. 8,575.00 
$134,961.50 

Engineering and contingencies 10 per cent...... 13,496. 
Total estimated cost of construction............ $148,457 .65 


PLAN ‘ B.” 


The reservoir on Blake’s hill would have its 
high-water line 225 ft. above the intersection of 
Washington and High streets, 135 ft. above the 
underpinning of Mr. Hall’s house on High street, 
and 135 ft. above the highest point in Attleboro 
on Washington street. is would give a first- 
class fire service, except in isolated cases, without 
the intervention of fire engines. Ia cases where 
hydrants are remote from a fire the engines 
would be required. The level of water in Ten 
Mile River at Fuller's dam is 29 ft. hi 
than at the proposed location of the pump- 





pressure for each 100 ft. in length. The importance 
of properly proportioning the sizes of pipes in your | 
distribution system may be more clearly understood 
by a practical case. 

With the distributing reservoir in Blake’s Hill, 
the static or still-water pressure at the junction of 
Washington and High streets would 100 Ibs. 


ing station in plan A, and it is fair to assume the 
palatine difference in elevation of the und 


water will be the same. The high water line on 
Blake’s hill reservoir would be 40 ft. above 


the water in a reservoir on Watery Hill, geen 
the water would have to be pumped but 11 
higher. 


5 | flow of gol 


with plan B is as follows: 
ReMi cn brn As clan 
EE II, 5 0.5: on a naira 400.60042 Notes 
1,503 tons 16-in. cast-iron pi) 
40 tons a castings, at 

ni 





, ot B43... gt 





Engineering and contingencies 10 per cent....... 
Total estimated cost of construction............ $141,882.62 


It will be seen by comparing the estimates that 
the cost in favor of plan B is about $6,500, but 
there are advantages in scheme B which make the 
saving really er than would appear by the 
estimates. Plainville will undou ly take water 
from your works if they are constructed, as it 
would be of mutual advantage to the districts to 
have a supply in common. If the distributing 
system should be extended from the North Attle- 
boro line to the Messrs. Bacon’s jewelry works, an 
extension which would undoubtedly be demanded 
at no distant day, no expense would be incurred 
in plan B except for hydrants, while in plan Aa 
12-in. pipe would be necessary, costing about 
$8,300. If such pipe were laid the difference of 
si. Bos favor of scheme B would aggregate fully 

15,000. 

The estimates submitted are made on a liberal 
basis. Iron pipe at present is quite high, the 
foundries being overcrowded with work. I think 
if contracts be made the coming winter, for 
delivery in the spring, a saving of fully $9,000 
could be effected in that item, although the price 
estimated is a fair one with the present state of the 
market. 

In conclusion, I beg to thank the committee for 
the courteous treatment received. Acknowledge- 
ments are also due C. S, Colbath, Esq., Superinten- 
dent of Gas-Works, for valuable information in re- 
gard to the character of excavation to be en- 
countered in the streets, and access to plans on file 
in his office. Respectfully submitted, 

C. H. i. Braze, Civil Engineer. 

PAWTUCKET, R. I., Sept. 12, 1881. 
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THE OUTLOOK FOR BUSINESS. 








Although the rates for money are so high at 
the present time as to interfere materially with 
the comfort of regular business, yet the situation 
looks extremely well, and promises better. The 
admiration we have always lavished on France as 
a thrifty and prosperous nation we are now war- 
ranted in keeping for home consumption. In 
point of fact, there is no nation on the face of the 
earth that is at the present time in more thoroughly 
fortunate circumstances than ourown. Just when 
our great wheat crops were reported to be all but 
disastrously below an average, the crops of Europe 
are found to have fallen off so much from the esti- 
mate that what we e ted to lose in quantity 
from our yield we are likely to more than make up 
in price. Andit is mainly for this very reason 
that speculation in grain is rampant, draining the 
money-centers of currency and advancing the in- 
terest rates to the verge of business prohibition. 

Exchange now runs so low, in consequence of 
the changed relations of Europe and the United 
States in respect to the wheat and _. woes al 
that gold im portations are again unprofitable and 
Hagun,, have ie good prompoce chet thoes wuipesse- 
n. isa rospect t ese im 
tions of the precious canal will be uninterrupted, 
and continue for some time on an increasing scale. 
We have the bottom tion when we feel sure of 
a constant demand from abroad for our cereals, 
If there is less of them in amount this year, the 
will bring a higher price. And if speculators 
their schemes so far as to temporarily check free 
exportation the effect on general business will 
—— itself soon enough to suggest a satisfactory 
remedy. r 

It isa pieoeens statement to make in a financial 
journal that the outlook for the Autumn business 
is of the most favorable character. Labor was 
never better regarded nor more contented; and 
— promise to be amply remunerative in the 

ture. What are called “good times” are right 
before us to a certainty. Animation and confi- 


dence are the characteristics of all leading indus- 

Cotton and woolen manufac- 
well, with every reasonable assur- 
Activity prevails in 


’ 


trial en 
turers are 
auce of soon doing better. 


al 
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the mechanical ig = gg of industry also, and | train of Pullman day cars, to be run between Lon- 


both grades of 


competitive, so that they can readily find wor 
anywhere and at satisfactory prices. 


glance at the regular returns of the savings | 
banks isenongh to satisfy one of the present con- | 
They are on the increase all the | 


dition of labor. 
time. Capital is abundant and cheap, and eagerly 
seeks remunerative openings. A great number of 
establishments are making such steady 


r are in quick demand. | 
Mechanics are scarce and extremely difficult to | 
secure; the bidding for their services is ey | 


rofits as | 


don and Brighton, will commence operations in 
October.—Chicago Times. 
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EARTH-WORK SLIPS.* 





The-nature of the ground passed through b 
cuttings upon No. 1 contract of the Nottingham 
Melton Railway varied considerably. At the Not- 
tingham end of the line the cuttings were through 
red marl, with occasionally thin beds of sandstone; 
to these succeeded several cuttings in boulder clay 


to extend their operations at the cost of their own | or drift of most diverse character, in some places 


surplus returns. People are thinking of coming 
tonk from their summer interruptions to business, 
and the general return will be the si for such 
an exhibition of energy as will set allthe wheels 
of business humming. We have agold basis to go 
upon; our agricultural products are wanted abroad 
immigration is adding to our industrial sinews im- 
mensely eve 
and the public debt is rapidly being paid,so rap- 


idly as to provoke the somber vaticinations of the | ajo 


officers of the national banks; industry is re 
and trade is unprecedentedly active; and all the 
elements of a long career of success are at work 
about us. 

Nothing less than a series of stupendous blunders 
can well destroy a fabric of general 


being stiff and homogeneous, while in others it | 
was composed of broken shales, sand and clay, all 
lying together in a confused, contorted and irregu- 
lar manner; further on, in the last cutting at | 
Broughton, the line passes through beds of the, 


*| lower shales. 


A little water was met in the red marl, where it 


ear; our markets are expanding, | followed the beds of sandstone, but it caused no 


partcular harm, being caught by shallow drains 
ng the outcrop of the sandstone in the sides of 
the cutting, and led away to drains at the foot of | 
the slope. Throughout this cutting, which was 
more than a mile in length, and at one part nearly | 
50 ft. in depth, the marl stood exceedingly well at | 
a slope of 114 to 1, never giving the slightest | 


Pak ser trouble, and the embankment formed from the 
thusstrongly put together. No mere market,manip- | excavated material also stood well at the same 


ulations, no cornerings of wheat, no artificial strin- | ,), 


mcy of the currency can avail to break up these 
ay and solid conditions of business success. A 
few cliques may seek to dam the great current of 
rosperity, and run it off into canals torun the 


ittle wheels of their own private schemes and | pave considerable trouble, 


urposes, but if the 
troling the unive 
country forward, they are destined to be engulfed 
and Srerer eee the Boston Economist 
Sept. 8. 
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THE PULLMANS IN ENGLAND. 





Mr. A. P. Rapp, mechanical superintendent of 
the Pullman palace cars in England, is here on a 
business visit to the home office of the company. 
Mr. Rapp said to a Times reporter that there are 
now forty-seven Pullman cars in service upon the 
English and Continental railways. Sometime ago 
a hotel car was put on the Great Northern road, 
between London and Leeds. The run is one of 
four hours, and the car makes a round trip daily. 
The success of this undertaking has prompted the 


Midland Railway Company to order from the Pull- | 


man Company a hotel car for service on that line. 
This car will be run between London and Liver- 
pool. Mr. Rapp added in this connection that no 
journey could made by rail in England which 
affords the traveler so much sight-seeing of a 
picturesque order as the one through 
the counties traversed by the Midland Line. 
The first Pullman sleeper introduced in Eng- 


land commenced running over the Midland Rail-} pajiw 
way in 1874. Mr. Rapp said that ten new sleep-' to th 


ing cars, now in process of construction in this 
country, will be exported in afew weeks for use on 
the English railways. which additions will swell 
the total number in the service beyond the sea to 
fifty seven. The cars built for the English are 
4 ft. 81g in. in gauge, and are not less ornate than 
the finest slec; ers in use on American lines, The 
question was asked whether or not the cars had 
roved of too great a width for some of the English 
ines, owing, as had been reported, to the proxim- 
ity of platforms to the tracks; and to this ur. Ra 
replied that they are available onany and all the 
roads in land. Only a few weeks ago President 
George H. Iman journeyed in one of his cars 


over all the lines in Scotland. Mr. Rapp 
says that on the Edinburgh and Glasgow 
lines a certain large c of patrons 


will not undertake a journey by rail except in a 
Pullman car. They seem to have forgotten that it 
is an American invention. When the cars were 
first introduced in 1874, the English railway 
officials and the people generally predicted the 
= could never turn sharp curves on the 
Midland. The reason they gave was that the cars 
were too long. i 


>| slips, and was apparently the cause cf them. 





In the cuttings through the boulder clay where | 
the material was homogeneous, no slipping to any | 
appreciable extent took place, but where pockets | 
of sand occurred in the shale and clay, the slopes | 


continually breaking off | 


count on permanently con-| vertical] | 
forces that are carrying the ba tcc 


at the back from the top, after being | 
to a slope of 1%, or2to1. Water was | 
generally found in thesand, at the bese of the| 
These, when small, were frequently cleared away 
entirely down to the solid, and the line of slope | 
restored by filling in with burnt ballast, broken 
boulders, or other convenient hard, dry material, | 
which allowed the water at the back to drain off | 
without doing further injury. Where, however, | 
the slip was very large, extending, as in one case, | 
at the north end of Stanton tunnel, 6 or 7 chains 
along the slope, and from 20 to 40 feet in depth, | 
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tion, are not desirable. Probably the ma terial 
does not exist which, if thoroughly freed fro m the 
presence and action of water during the pro cess of 
construction, would fail to form a permanently 
stable structure ; the value of the forces of co- 
hesion and friction depending so largely on this 
condition. 

The separation of the sound or dry material from 
the unsound is a matter of the first importance, 
and sufficient attention is not generally given to it. 
There are differences of opinion as to what con- 
stitutes unsoundness, and a practical definition of 
it is by no means easy. The process of separation 
frequently involves additional labor on men who 
require great supervision; land whereon to deposit 
the soft earth is not always available, and the com- 
mon practice of casting it out on the sides of the 
nearly finished bank is unsatisfactory. Where 
burnt ballast is required, the best method is to light 
fires adjacent to the cutting, and to burn the wet 
material. Considerable importance is believed to 
attach to this point, as the commencement of slips 
of a serious nature has been traced to the admis- 
sion a an embankment of two or three wagons 
of ‘‘ slurry.” 

On the recently constructed Nottingham & Mel- 
ton Railway several serious slips occurred. Some 
idea of the character of the material may be formed 
from the fact that one-fortieth of the excavations 
was burnt into ballast for use on temporary roads 
only. Great care should be taken to drain trans- 
versely the water which collects in the ballast so 
used, otherwise the tempvurary road sinking to a 
lower level than the bank on either side, a trench 
retaining water is left in the center of the embank- 
ment, which is a fruitful source of trouble. The 
rule adopted on the above line in forming the slopes 
of earthworks was: 


For cuttings and embankments under 25 ft. deep, slope 14% to 1 


above 25 ft. and; oe 
under 40 ft. deep { (194 tol 
above 40 ft. 2 tol 


Any attempt, however, to arrive at a definite angle 
of repose for such material is not likely to be suc- 
cessful, several of the slips having assumed a slope 
of about 8 to 1. 

Experience fixes 30 ft. as the limit of height to 
which it is advisable to carry a bank of blue clay; 
the necessarily slow progress made in higher 


caine method was pursued; a deep drain parallel banks exposes the earth on the leading face so 
tothe line of railway and 4or 5 feet wide was|™much to atmospheric influences that, in a bad 
tuken down at the back of the slip to the solid | season, the slope is continually in a soft vondition, 
ground, and filled with burnt ballast; cross drains | and is an unfit foundation for the reception of any 
were cnt from it to the face of the slope to bring | material. To avoid this evil, by making more 
out the water, and the toe of the slip was secured | rapid longitudinal progress, several of the heavier 
by being burnt for a width of abcut 20 feet, the embankments were formed in two lifts. If, how- 


P| the 


whole being finally trimmed off to a flatter slope. | 
| Two large slips occurred in cutting No. 9 in the | 
lias shales, on opposite sides of the line, somewhat 
similar in character to those before described, | 
breaking off vertically at the back from near the | 
top of the slope. Inthis case the bottom of the 
slips extended underneath the formation of the 
ay, and the toe of the one being pressed on 
e toe of the other, by the weight at the back, | 
, caused both slips to turn and rise upward, lifting 

the ground several feet. In fact,a gang of men | 
had to be continuously employed lowering the | 
temporary roads in order to keep the work going. 
These were dealt with in the following manner: 
In addition to drains at the back, and 





down to the solid ground in the center line of the 
railway, verying from 3 to 9 feet under the for- 
mation level, and cleared out for the full width, 
ce thus excavated being then filled in with 
rough furnace slag, which entirely prevented 7 
further lifting, and upon which, after being bal- 
lasted, the permanent way was laid. The burnt 
ballast and drains afterward kept up the slopes of 


a toe of | 
burnt ballast on each side, the slips were cut 


ever, the season is a good one, it is better to tip a 
bank to the full height in the first instance. In 
tipping it at a lower level there must be a sufficient 
allowance for settlement, otherwise the base on 
which the higher lift is to rest will be too narrow. 
Since this settlement varies in different soils from 
2 to 6 in. in the foot, the difficulty in determining 


| beforehand what allowance is necessary, renders 


this contingency of a narrow base a not unfre- 
quent occurrence, and obviously necessitates 
beveling the extra width on the slopes of the 
lower lift, which is always to be avoided. Then, 
again, the surface of the lower bank being in an 
uneven state induces the collection of water and 
consequent saturation of the work. 

On sidelong ground, in pasturfe land, the grass 
affords a sufficiently smooth surface to induce a 
movement in the bank. The author believes that 
| a system of surface digging to a depth of 9 inches 
| is preferable to the formation of benchings. The 
| latter need careful drainage, and when cut at right 

angles to the center line of the railway, the mound 
formed from the excavation of the benching, 





the cutting, which were trimmed to an irregular 
batter. 





FAILURES IN RAILWAY EMBANKMENTS}. 


The unusual difficulties encountered by engineers 
during the last five years in the construction of 
railway earthworks, have been to a extent 
attributable to the abnormal state of the weather 
during that period. In no other class of work 
can a completely successful result be anticipated 
with so little confidence, and a satisfactory solu- 
tion of the difficulty still appears remote. From 
the great outlay which is often necessary to restore 
the ground after an extensive slip, it may be ques- 


tioned whether precautions, and conse- 
quently Snareeiick aeasiattanee during construc- 





| Can 


being composed mainly of light turfy soil, gives 
way under the weight brought on it, and so not 
| unfrequently causes a failure extending into the 
| bank. The author recently had occasion to widen 
| an embankment for siding p ; one part of 
| the slope of the already formed bank was benched, 
| the other surface was dug, and it was found that 
| the latter stood better than the benched portion. 
In this case, however, though great care was taken 
| to drain the benchings when formed, a settlement 
| may have taken place in the old bank, causing an 
accumulation of water in the benchings. 
Desirable as it undoubtedly is tw ascertain, 
borings, the nature of the a excava 
ore operations, li or nothin 
learned in this way asto the probability 
the subsequent occurrence of slips; nor does it 
follow that a material which stand well in 


cutting will form an equally good bank, and vi 
eer Need Ne Benes a + eee the | versa. The enonvation rad a cutting on. the 
+ Paper read by J. W. D. Harrison, Assoc. M. Inst. C. E., & Melton Railway, which was de- 

before the Institution of Civil in a spoil bank, stood well at a slope of 1 
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to 1 or less; whereas the cutting whence it came 
gave no little trouble, though its slopes were 
flattened to2to1. In this case the 
* backs” caused the trouble in the cutting, the 
process of excavation and removal obviating this 
danger in the bank. : 

Slips are more frequent in autumn, after a dry 
summer, than at other seasons. 
planation of this is that the cracks formed by t 
sun collect the rain, and where these cracks occur 
near weak joints of the bank, the bank fails. To 
prevent, as far as possible, the occurrence of 
cracks, great care was taken to obtain a good 

rowth of grass. It has been es that a 
ayer of burnt ballast 6 inches thick,.placed be- 
neath the soil in which the grass is sown, would 
not only be useful for drainage, but also prot ct 
the clay from the effects of the sun. 

The slope assumed by plastic clay, when first 
tipped, seldom exceeds 14 to1. Now although 
the slope which is ultimately to be given, and 
which is considered necessary for the stability of 
the work, may extend = | 2 to Pipl uranse 
supposed economy in working an give time for 
ony extra suetheonent beyond that allowed for, the 
embankment is usually left at the steeper slope for 
periods extending in some instances to several 
years. During this time, it appears to the author 
that, allowing the more extended batter to be a 
correct estimate of what is necessary, an excessive 
strain is placed on the work. The slips which 
occur while the bank is in this condition are suffi- 
ciently frequent to lend some force to this argu- 
ment. Though these slips may not be of a heavy 
character, mor even extend beyond the 
ultimate slope line, it is noticed that 
they remain weak points in the work 
and occasionally lead to serious disturbance. 
To remedy this, it seems desirable that the process 
of forming the slopes should be carried on as 
nearly as possible simultaneously with the con- 
struction of the body of the . The objection 


to this system on the score of expense is not a/| Ala 


serious one ; and allowance for further settlement 
might be made by slightly increasing the width of 
the formation: indeed, in ground of this character, 
a somewhat extended formation may be beneficial 
in other ways. The additional out y in land in 
most districts is hardly worth consideration, the 
main question in cost being the increased quantity 
of excavation n . s 

In treating slips after their occurrence two 
methcds were mainly adopted : : 

ist. The toe of the slip was burnt into a com- 

ct mass of ballast, the width at the base varying 
rom 8 ft. to 20 ft. or more. This retaining wall, 
for sach it virtually was, having been formed the 
foot of the slip was weighted as far as possible, 
and the slope was left concave where practicable, 
having a versed sine one-thirtieth of its Jength. 
The foundation of the ballast heap was 2 ft. below 
the original surface. In no case did this wall of 
ballast give way, though in several instances the 
slip rolled completely over it and a fresh heap had 
to be formed at a greater distance from the line. 
As the circumstances were exceptional any details 
as to cost would be misleading, but it may be 
stated that 1 ton of coal was sufficient to burn 
about 10 cubic yards of ballast. 

2d. Trenches were cut through theslips at right 
angles to the direction in which the ground was 
moving; the width of these trenches varied from 
2 to 9 ft., and, having been carried 13 in. or 2 ft. 
into the solid ground below the line of the slip, 
they were filled with stones, the whole of the tim- 
bering necessary for their excavation being, gener- 
ally speaking, left in. This is obviously a costly 
process, and was only adopted in exteme cases, 
where the slips were delaying the opening of the 
line. In excavating the trenches it was noticed 
that but little water was tapped at a lower level 
than 3 or 4 ft. below the surface. That they must 
be regarded as counterforts to strengthen the sli 
more than as means of drainage was shown by the 
fact that several weeks after their construction 
the surface of the bank 3 ft. away from the trench 
was in a soft, boggy condition. Regarding them, 
then, simply as counterforts intended to strengthen 
a moving mass of weak material, it was thought 
that to carry them completely through that mass 
would defeat the purpose for which they were 
formed, and allow the slip, or succession of slips, 
to continue their course between the walls. It 
was found that carrying them about two-thirds 
of the way through the slip effectually checked 
its progress, and it seems probable that a Jess dis- 
tance than this would have sufficed. 

In all cases, where the trenches extend to the 
back of the slip, there was no great quantity of 
water. The cause of the majority of the failures 
appeared to be the inability of the material to sup- 
port its own weight, consequent on the quantity of 


nce of | 


The ‘probable ex- | 
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| water with which it was charged; that this water 


is held in sus: for a great h of time 
appears probable, and the fact that the heaps of 
| ballast over which the slip had rolled were found, 
when opened out, to be ina dry and dusty state, 
shows that the a nature of the clay prevents 

ravitation, and the process of evaporation in a 

eep bank must be slow. More than once when 


he | the base of the slip was on the same level as, and 


extended to the bottom of, the ordinary open side 
ditch, a pipe-drain filled with rubble was substi- 
tuted with advantage. 
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COURT DECISIONS ON DISPUTED BOUND- 
ARIES. 





In locating a patent of ancient date, evidence in 
respect to marked trees, though not called for on 
the grant, is admissible. Topping v. Sadler, 5 
Jones’ Law (N. C.), 357, 

In ascertaining the lost corner or boundary of a 
section, which must be presumed, in the absence 
of evidence to the contrary, to have been estab- 
lighed and marked in the original survey, recourse 
must be had to the unobliterated marks and corners 
of that survey; the field notes and plat, and subse- 
ome surveys made under their guidance, 
although such subsequent surveys are not proved 
to correspond in every icular with the original 
survey. If only a portion of one of the boun 
lines leading to the lost corner has been oblite ‘i 
the remaining portion, whether straight or not, as 
marked, must be considered as lished ; and 
the corner must be presumed, in the absence of 
evidence to the contrary, to be at the point where 
the marked line, if continued, would intersect the 
township line. But if the lost corner is proved to 
have been at another point, the lost portion of the 
boundary must be ascertained by running a 
straight line from the pcint at which the marks 
— to that corner. Billingsley v. Bates, 30 


»» 378. 

The corners and boundaries of sections,as marked 
and run by the United States surveyors in their 
original surveys, although not located with mathe- 
matical precision, are established by law as the 
proper corners and boundaries, and cannot be al- 
tered or controlled by other surveys. Ibid. 

In an action of boundary,.where the titles of both 
parties are derived from the same original vendor, 
the calls of the titles of the parties as understood 
at the time they were made, and according to the 
usage of the country at that time, cannot de dis- 

rded on account of more recent surveys made 

by the government, which would change their 

ee Lawrence v. Burris, 138 La. Ann., 
11, 

Where adjoining ee being unable-to 
ascertain the division e, agree vertally upon a 
certain line, the agreement is binding, and im- 
provements by one up to the line is notice thereof 
to a purchaser from the other. Houston v. Sneed., 
15 Texas, 307. 

The acquiescence of the proprietors of the ad- 
joining lands in a particular line is not unfrequently 
referred to and received as evidence to determine 
their boundaries. Prior possession is notice of the 
claim of the person in possession to the purchaser 
of adjoining lands. Bolton v. Lann, 16 Texas, 96. 

A division line, mistakenly located and agreed 
on by adjoining proprietors will not be held bind- 
ing and conclusive on them, if no injustice would 


be done by disregarding it. Menkens v. Blumen- | 8T° 


thal, 27 Miss., 198. 

The corners established by the original surveyors 
of public lands under the authority of the United 
States, are conclusive as to the boundaries of sec- 
tions and divisions thereof, and no error in placing 
them can be corrected by any survey made b 
individuals or by a State surveyor. Arnier v. Wal. 
lace, 28 Miss., 556. 

A boundary may be rejected when it is clear that 
it was inadvertently inserted, and that a tract with 
different boundaries was intended to be conveyed. 
Gibson v. Bogy, 28 Miss., 478. 

When a given quantity of land is to be laid off 
on a given base, it must be included within four 
lines, so that the lines proceeding from the base 
shall be at right angles with it, and the lines oppo- 
site the base shall be parallel to it, unless this form 
is repugnant to the entry. Massie v. Watts, 6 
a (U. S.), 148; Kerr v. Watts, 6 Wheat. (U. 
8.), 550. 

A grant under a patent, of an island, by name, 
adding the”courses and distances of the lines 
thereof, which, on resurvey, are found to exclude 
a part of the island, will nevertheless pass the 
whole island. Lodge v. Lee, 9 Cranch (U. S.), 287. 

Where the Supreme Court of the United States 
has affirmed the title to lands, and referred in its 
decree to a particular survey, it is not proper for 
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the court below to open the case for rehearing for 


the of ad another survey. Chaires 
v. Us. % Howard (U.S.), 611. 

The Surveyor General has no right to divide a 
fractional section by arbitrary lines, so as to pre- 
vent a regular ~ ope tee ty from es if 
the fraction will admit of it. Brown v. Clements, 
5 Howard (U. S.), 650. 

The meander lines run in surveying fractional 
portions of the public lands bordering upon 
navigable rivers are run, not as boundaries of the 
tract, but for the parpose of defining the sinuosi- 
ties of the banks of the stream, and as the means 
of ascertaining the quantity of land in the frac- 
tion, and which is to be paid for i More purchaser. 
Railroad Co. v. Schurmeir, 7 Wallace (U. 8.), 272. 
—Dunn's Land Laws. 





THE GREAT BALLOON FAILURE. 


CuiIcaao, Sept. 17.—A special to the Times from 
St. Paul says ’s great balloon lies prone on the 
ground, and the vaunted expedition to the sea is at 
anend. The gale which Wednesday lasted 
all through Thursday, and the balloon struggled 
like a thing of life to break the cords which bound 
it to earth in the woods near St. Paul. 
In the struggles the neck of the monster was 
loosened and the gas began to escape. Noth- 
a be done to stay the leak. One might as 
well try to stop a train of cars by clinging to the 
oe of the last coach as to restrain that 

ntic neck. It lashed the netting like a thing 
of life, with force enough to knock an elephant 
crazy, Several attempts were made to capture 
the infernal thing and hold it long enough 
to get a cord around it, but it could not 
be done, and the eronauts abandoned the 
job after getting thrashed unmercifully. The 

ttom and sides of the balloon presented an 
immense surface for the wind to play against ; 
more, indeed, than the spread of canvass on the 
largest ship, and the strain was simply terrific. 
The stones and sand in the basket must have 
weighed six or seven thousand pounds, and added 
to this was the restraining influence exerted by 
three anchors held down by rocks that three men 
could not lift, and by four or five stout rope cables 
attached to trees. Yet every once ina while the bal- 
loon would raise the car clear off the ground, and tug 
at the ropes with the strength and determination 
of a locomotive that has been cut leose. At three 
o'clock in the afternoon of Thursday Prof. King 
saw that the case was hopeless. Two-thirds of the 
hydrogen was gone, and the wind was forming 
the envelope into a parachute, aud blowing into 
it with an energy that threatened to tear the 
whole pasture up by the roots and fling it into 
the face of heaven. ‘‘I must do something or 
the balloon will be gone,” said King, and he went 
for the valve rope. He discovered that it had be- 
came entangled in the rigging, and fully half an 
hour = ere he co et it into working 
order, en came a mighty struggle. The 
chained monster resisted the united strength of 
twenty men foran hour longer. They swarmed 
up the rigging every time the wind bore the bal- 
loon to the ground, and tried with all their power 
to hold it down, but in vain. It rose without 
an effort and threw the clinging atoms of human- 
ity about like ie Those who hung on were 
carried high into the air, or switched over the 
und and into the bushes like dish-rags. The 





air was full of flying legs, and the earth was mop- 
ped by the forms of reporters, Fort Snelling soldiers 
and others. The fight was intensely exciting, and 
for a long time the result was in doubt. e rip- 
cord at length tore a great gash in the side, 
and with every throb the enraged leviathan 
grew weaker, until at last it lay upon 
the ground a quivering mass. e air 
was oppressive with the smell of hydrogen, 
but the brave fellows who had assisted in reducing 
the inanimate thing to subjection did not let go 
till it was flat enough tosit on. By 6 o'clock all 
the party except King, Holden, and Upton were 
on their way to St. Paul, five miles distant, 
where they arrived an hour and a half later, cold, 
wet, exhausted and disgusted. They were mad at 
everything, but a could not find it in their 
hearts to blame . King for the failure of the 
expedition. The elements had been against them 
from the start. 





——— 


COST AND PROFITS OF TELEGRAPHY. 





The figures from the official reporis of the West- 
ern Union Jeon ag Company may help us in our 
search for ee oe egraphy. The volume of busi- 
ness transacted 


y the company has increased from 
1867 to 1880 from nearly six million messages to 
ra 
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! 
twenty-nine million. or almost fivefold. If all these | 
messages were sent by the single Morse system, the | 
length of wire ought to have in in some- | 
thing like the same proportion, for it cannot be | 
a that the operators have gained very much | 
in 8 

1 


ill in that time. In 1867 there were 85,291 its very vices were glittering, for most of them | working 
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efter all this has steel—to become rails. Look at | 
what it was, and at what it is. Its aspect was bril- 
liant, its habits were punctilious, its manners were 
courtly, its connections were patrician, its func- 
tions were solemn, its contact was ennobling; 





even | 
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twice as effective. The Otago dredger is reported 
to have raised at the rate of 400 tons per hour 
while filling her hopper, but the improved St. 
Lawrence dredgers easily fill their scows at the 
rate of 750 tons per hour, or nearly double the 
rate of the “largest dredger in the 


miles of wire. In 1880 there were 283,534 miles | were simply the defects of its superb qualities. It| world.” For the hourly capacity for consecutive 


of wire. The messages increased nearly five-| 
fold, the wires over which they were sent did | 
not increase quite threefold. Clearly the Du-| 
plex and the Quadruplex have proved of bene- 
fit to some one. In thirteen years the capacit 
of all the wires of this company has doub 
What of the price of telegrams? In 1867 it is 
reported at an average toll of 104.7 cents per) 
message. In 1868 it had fallen to 89.3 cents. | 
In 1875 it had come down to 54 cents, or near- | 
ae Before the creation of the present 
estern Union, the average rate, it is said, was 
$1.20 per message. At the time of the two tariffs 
cited, in 1848 and 1852, there were a great number | 
of competing companies, and to send a message | 
any great distance required the payment of a num- | 
ber of different tolls. By the consolidation into | 
one great company one toll was established, to the 
reat gain of the company, and also to the public. 

n 1875 the average price is reported at 54 cents— 

a gain of nearly one-half since 187. The Quadru- 
plex was introduced the year before, and in 1878 | 
was in general use on all the main lines, and the 
company’s plant was doing nearly a fourfold duty. 
Did the price fall in like proportion? It does not 
so appear. 
In 1867 the price of the raw material from which 
su!pburic acid was made was $61 a ton. and the 
selling price of the acid was 2% cents per pound. 
In 1879 the raw material was $23 a ton and the | 
acid 11g cents per pound. The difference in the 
price of acid and the cost of material, it must be 
remarked, was also affected by improvements in 
the process of manufacture, the gain being esti- 
mated at about fifteen per cent. Sulphuric acid 
and the metals zine and copper are the chief costs 
of a battery, and yet the acid has fallen since 1867 
from 2° to 11g cents a pound. However, we need 
seek no further in this direction, for within two 
years a more wonderful step has been taken in this 
field of science. The dynamo-electric machine, 
driven by steam power, has replaced the bat- 
tery, and, according to good authority, reduced 
the expense of obtaining the required current of 
electricity at least one-half. _ In addition to this, 
it is said that in other directions the cost of 
transmitting telegrams has been greatly re- 
duced within a few years. For instance, more per- 
fect insulation has been secured, and better meth- 
ods of construction are employed. The Quadru- 
plex system acts as a police by driving the opera- 
tors up to their work. No man can loiter over his 
key while seven others are watching him. The 
price of wire has also fallen materially, and, with 
perhaps the exception of poles, everything used 
in telegraphy is much cheaper now than in 1867. 

Between 1867 and 1875 the report shows a gain | 
of nearly one-half. Between 1875 and 1880 the | 
average toll is reported to have fallen from 54 cents 
to 43.6 cents, or only 10.4 cents. In this time the 
Quadruplex was generally introduced, the price of 
caartine continually fell, and the battery was re- 
placed by the dynamo-machine. 

Suppose that by some mechanical marvel the 
capacity of the Croton aqueduct had been suddenly 
quadrupled, and without in any way increasing 
the size of the pipe. Clearly, if there were suffi- 
cient waiter in the Croton River, ae le would 

t four times as much water, the Water 
Sous missioners would be fully justified in reducing 
the water rates to one-half. This is precisely what 
the Quadruplex has done for the telegraph.— 
Charles Barnard, in Harper’s Magazine for 
October. 
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THE DEGENERATION OF STEEL. 


| 








What a superb career steel has renounced. It 
has shaped the world; it had carved out his- 
a ee eee the a had fixed 
the limits languages e@ geogra 
of character and thought; it had vanqu' 
the strong; it had rebuked the proud; it had suc- 
cored the weak; it had been the arbiter of honor 
and the accomplisher of justice. The sword was, 
as the ancient chronicles said, the oldest, the most 
universal, the most varied of arms, the only one 
o— has lived ae time. All les , 
t; it was everyw a as support o 
courage, as the enemy of perfidy, as the mark of 


commandment, as the companion of authority, as 
the emblem of sovreign 


ty, of power, of force, of 
conquest, of fidelity and of punishment. And 


;and haughtil 


is true that it was sometimes cruel, and that its | 
processes of action were distinctly sanguinary, but 
those reproaches apply to all other weapons too. 
Throughout the ages it grandly held up its head 
bore its name. It lost no caste 
when it allied itself with lance and dagger, with 
battle axe and helf, for they were of its natural 
kindred; and even when, in latter times, it stooped 
to generate such lowly offspring as razors, lancets, 
knives and needles, the world saw no real abase- 
ment in the act, for the chivalrous blade was still 
the image which represented steel to man. But 
now the whole character has changed; now it 
has thrown aside its gallantry, its grace, its glory; 
now it has foresworn its pride for profit, its pomp 
for popularity. 

Steel is now bursting coarsely on the earth at the 
rate of thousands of tons a month. It is positively 
made into steam engines, and cannon, and ships. 
and all sorts of vulgar, heavy, uncomely, useful 
objects. Worse than all, it is becoming cheap. 
Steel cheap! The steel of old, the steel of legend 
and of story, the steel of the paladin and the chev- 
alier, the steel of the noble and the brave, the steel 
of honor and of might, the steel that was above 
price, that knew not money and cared naught for 
profit—that steel isno more. It had been driven 
contemptuously out of sight by metallurgic per- 
sons called Béssemer, and Krupp, and Siemens, 
and these destructive creators have put into its 
place a nineteenth century substance exactly fitted 
to a mercantile period, but possessing no tie what- 
ever with time or fame. 

No more will steel append its personal signature, 
its glaring recognizable autograph to the great 
events of a The dagger that slew Cveesar, 
the glaive that Brennus hurled into the scale to 
weigh against the liberty of Rome, the ax that 
gashed‘off Mary Stuart’s head, the knife that armed 
the hand of Charlotte Corday—of course they were 


hours, something must be deducted for time lost in 
going to dumpor to change scows, and in the case 
of the St. Lawrence dredgers this reduces the 
hourly rate to about 6€0 tons, still leaving them 
60 per cent. better than the best rate of the Otago 
dredger. Average rates for a day or longer 
periods are further reduced for both kinds 
of dredgers by detentions for shifting 
anchors, moving out of the channel for 
passing vessels, and other contingencies not 
present in a mere trial of speed. The St. Law- 
rence dredgers, however, often raise 4.800 cubic 
yards in twelve hours, or an average of 500 tons 
per hour, while according to the published reports 
of July two of them raised an aggregate of 117,525 
cubic yards of clay, giving an hourly average of 
336 _ per dredge for the 69 hours on duty per 
week. 

Asa combined steamship and dredger, which 
can be turned out complete on the Clyde for ex- 
port, the Otago dredger is the largest and the best 
thing yet, but as a machine to dig a channel, one of 
the compact, powerful Canadian dredgers will dig 
around her. 

—_—_————— +2 > oo ee __—-—- 


THE HISTORY OF THE SCREW PROPELLER. 


The erection of a monument to Sauvage, Who is 
believed to be the first to have practically applied 
the screw propeller to the driving of ships. has 
given rise in France to a discussion of the true 
history of the propeller, and the interesting fact 
has been elicited that it was-actually applied on a 
small scale by Leonardo da Vinci about the end of 
the fifteenth century. That great artist and 
engineer endeavored all his life to find a means 
of flying; and though his admirable studies on the 
flight of birds are well known, few are aware that 
he invented several devices for elevating man 
above the ground and wafting him through the 





| not all steel, but they admirably represent the no-| atmosphere. All these solutions of the aerial 


tion of it—are mere faded antiquities. Steel has, problem are independent of the principle of levita- 
other functions to discharge now ; it has given up| tion, and aim at realizing flight by apparatus 
marking dates in the world’s life, and has gone in | heavier than the air. Amongst these numerous 
for trade ; it has ceased to be history, and has be-| plans, which can be seen in the Codice Atlantico 
come actuality; it is in a state of new departure : it | deposited in the Ambrosian Library of Milan, and 
no longer incarnates a sentiment ; it is nothing but | also in the volumes belonging to the library of the 
a fact. It has turned its back on the blades of Da-| Institute at Paris, there is the design of a4 large 
mascus, on the armor of Milan, on the shields of | screw destined to turn round a vertical axis, be- 
Augsburgh, on the rapiers of Ferrara, on the hal-| side and below which are written some notes in 
berts of Flanders, on the poniards of Bilbao, and at | Italian to the effect that the thread of the screw 
this very moment is forsaking almost the last | should be of iron wire stiffened with light sup- 
refuge which was left to it, and is deserting the | ports, and covered with linen cloth having its 
marvelous sabres of Japan. In the place of its| pores stopped with gum. According to the 
former glories, it has taken up all sorts of low as-| author, when this screw is rapidly turned, it 
sociations ; it is being manufactured in big fur- | mounts into the air. The design ‘s a very ‘rough 
naces; it is being “‘cast” asif it were mere clownish | one, but it is perfectly clear, as may be seen at 
pig-iron ; it is being rolled, as if it were uncouth | page 401 of the ey Rendus for Aug. 29. We 
‘‘bar”; it is condescending to be boiler-plates, and | see, therefore, that Leonardo da Vinci in all prob- 
axle-trees, and driving-shafts, and girders. To ability invented the screw propeller, and first ap- 
this is steel reduced.—Blackwood’s Magazine. | plied it to aerial locomotion, thereby anticipating 

| M. Tissandier in his recent application of the sume 
| device to a balloon by means of stored electricity. 
THE LARGEST DREDGER IN THE WORLD. | The latter employs bamboo for the framework of 

| his screw, and curiously enough the Italian phil!- 


: _ | osopher also suggests the us of long, stout reeds. 
The Glasgow Daily Mail of July 18th having pub- | yoreover, on consulting the Saggio delle di 
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lished an account of a trial of a new dredger, built 


on the Clyde for Otago, New Zealand, which is 
described as having no equal either in E or 
America, and as being the largest dredger afloat, 
Mr. John Kennedy, Mem. Am. So. C. E., and 
Chief Engineer of Montreal Harbor and Ship 
Channel Improvements, writes to an English en- 
gineering journal that while the above statements 
may be true of the dredger in question, so far as | 
regards size of hull and completeness of equip- 
ment and detail, yet as regards the size 
and - working — of the dred 
machi . 
the bent Canad 


some of those be 


work of the improvement of the shi 
the St. Lawrence. The Otago 

the St. Lawrence, is of the kind having buckets 
connected and forming an endless chain ; 
but the St. Lawrence are attended 
tug and scows, while the dred 
ternal mud 
being, in fact, 


hannel of 


r has an in- 


wrence, but the latter have buckets a 


the St. La 
third larger, and arranged so as to be very nearly 








ging | been contemp t 
decidedly inferior to} railway tunnel in order to bring Paris and the 
built oie. as, for instance, | northern 

to Harbor Commis-| nication with Ital 
sioners of Montreal, and employed in the extensive | ing tunnel through Mont Cenis. The proj 


| few 
by a | 
, and is self-propelling, thus | 

, tug and scows a with the other Alpine tunnels. we find that the 


and oe proportionately The | Mont Cenis is 40, 
Otago ger cuts to 35 feet deep, as do those of | 952 ft. long. 


Leonardo du Vinci, published at Milan in 1872, M. 
Govi finds that that universal genius had studied 
the effort exerted in striking the air with plates of 
a given size, and also invented the well-known 
parachute, of which a rough design is given, 
showing the figure of a man clinging to it. - 


——-—-—-———__-s~* } + eo 


TUNNELING MONT BLANC. 
The French 





ae has for some time past 
ing the construction of a 


parts of France into more direct commu- 
than is afforded by the exist- 


posed include a tunnel through Mont Blanc, aed 


dredger, like those on | another through the Simplon, or the Gréat St. 


Bernard. The last of the three has found very 


friends, but it appears likely that both the 
former projects will be carried out. The projected 
Simplon tunnel is 60,719 ft. in length, while that 
through Mont Blanc is 44,292 ft. Comparing these 
ft., and the St. Gothard 48,- 
The Simplon would, therefore, be the 
of all, but this is com for by the 
that it is at a mach lower level than the rest, 
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the entrance at Brieg being only 2,383 ft., and 


SuPr. 24, 1881. 
of coal and coke, the oil being fed in the form of RATLROADS. 
that at Iselle 2,258 ft. above the sealevel. The|a spray led intoastrong blast from a rotary| The Burlington & Uhio River Railroad y bas 
been organized, and will at once, it is said, begin the 


entrances to the Mont Blanc tunnel, on the other | blower. Petroleum is very pene and readily ob- 
hand, would be 8,845 ft. at Montquart, and 4,215| tained. and the action of the blow-pipe in connec- 
ft. at Entréves, above the level of the sea: The| tion with the spray gives. a most inteuse heat, 
Bardimeéche entrance to the Mont Venis tunnel is | easily regulated. We shall return to the subject 
8,970 ft., and that at Modane 8,799 feet above sea| in another issue, 

level, while in the case of the St. Gothard tunnel, , 
the northern entrance at Goeschenen is 3,688 ft., 

avd the southern at Airolo 3.756 ft. above the level GENERAL INTELLIGENCE, 
of the sea. Thus the Mont Cenis tunnel is shorter, 


but 380 ft. higher than the Mont Blanc, while the eee eee eae 


Simplon would be almust half as long again, but &2™ We solicit and are always pleased to publish in thon 
would be about 10,000 ft. lower. columns any items of interest t a Pees be furnished us. 
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GAS AND WATER. 
Dalton, N. Y., is agitating a system of water works. 
Work on the Arnold print-works water reservoir and 








































To harden steel take two teaspoonfuls of water, 
one-half teas ful of fidur, and one of salt. 
Heat the steel enough to coat it with the paste by 
immersing it in the composition, after which heat 
it to a cherry red and plunge it into soft water. If 
pares done, the steel will come out with a 

eautiful white surface. Stubb's files are said to be 
hardened in this manner.—Z2. 


THE EARLIEST CastINGs In IRON. 


Cast iron is now in such =e use that one might 
be apt to imagine that it had‘ never been inven ted. 
But cast iron was not incommercial use before the 
year 1700, when Abraham Darby, an intelligent me- 
chanic who had brought sonie Dutch workmen to 
establish a brass foundry at_Bristol, conceived the 
idea that iron might be substituted forbrass. This 
his workmen did not succeed in effecting, being 
probably too much prejudiced in favor of the 
metal with which they were best acquainted. A 
Welsh shepherd boy, na John Thomas, had 
some little time previous to this been received by 
Abraham Darby into his workshop on the recom- 
menduation of a distant relative. While looking 
on during the experiments of the Dutch workmen, 
he said to Abraham Darby @hat he thought he saw 
where they had missed it. He be to be 
pllowed to try, so he and Abraham Darby re- 
mained alone in the workshop all night struggling 
with the refractory metal.and imperfect molds. 
The hours passed on and* daylight appeared, but 
just as the morn- 
ing dawned they succeeded in ‘casting an iron pot 
complete. The boy entered into an ment 
with Abraham Darby to gerve him and keep the 
secret. He was enticed by the offer of double 
wages to leave his master, bat he continued faith- 
ful, and from 1709 to 1828 the family of Thomas 
were confidential and much valued agents to the 
descendants of Abraham Darby. For more than 
one hundred years after thé night in which Thomas 
d his master succeeded ig, making an iron cast- 
ng in a mold of fine sand d@utained in frames and 
with air holes, the same process was practiced and 
kept secret at Coalbrookdale-with plugged keyholes 
and barred doors. ; 


NEW SMELTING Process, 


The attention of capitaligts and investors, and 
especially of iron manufachirers, is directed to the 
prospectus of the Dominion Duryee Furnace and 
Manufacturing Company, ow'another page, which 
presents a new process for ‘smelting iron ores and 
converting them directly into malleable iron or 


rge force of men. The dam at the tunnel will be 250 
feet long and 20 feet high, of solid masonry, and large 
enongh to store 2,000, gallons. 


The le of the teenth Ward, Cleveland, want 
water at at a meeting held lately Mr. John White- 
law, Chiet Engineer of the Cleveland Water-works, 
proposed a plan of supply. It is proposed to build two» 
reservoirs, which, with the necessary pipe-laying, would 
involve an expense of $1,250,000. An executive com- 
mittee of fifteen was appointed. 


The Brampton, Ont., Water-works are now being 
— vigorously ahead. The contract for the pipes 

as been to rtshore, of Hamilton, ard the pipes 
are now being distributed along the trenches.. Tenders 
for trenching and laying will be opened in a few days, 
and the works are expected to be in partial operation 
before winter sets in. 


Mrs. Julia Ward Howe’s suit against George H. Nor- 
man, of Boston, has begun at Newport. She asks the 
court to restrain the defendant from using a dam 
which he has built on the sources of a valuable stream 
flowing through Lawton’s Valley, where she has real 
estate. She claims that the dam curtails the wate 
supply on ber estate. The dam was built with a view 
ot supplying Newport with water in case of accident to 
the reservoir in the adjoining town of Middletown. He 
bought a large tract of land in Portsmouth and built 
the dam complained of at great expense. Mrs, Howe 
a few months ago secured a ee eer e and 
she now hopes to make it permanent. The case attracts 
a good deal of attention. 


Probably very few of the loungers about the Main 
street sewer stop to think what a world of unwritten 
early history is unearthed daily, in the digging. The 
long dark lines on either side of the trench, some three 


been raised since the days when the heart of the city 
was a wild meadow, and reveal something of the quality 
of the soil. The old pump logs of aqueduct time, wit 
their inch and a half bore, indicate a sparse population, 
and not a very large water supply. Occasionally stone 
drains lead from some building, like the old Hampden 
coffee-house, toward the town brook, Wherever the 

round has been disturbed the abrasioa in the earth can 

3 easily seen, and usually the object of the diggers can 
be divined.—Springfield Republican. 









ELECTRICITY. 

The Edison Electric Light Company has received a 

contract for lighting the Paris Grand Opera-house. 
—_—.>o—_—— 
BRIDGES. 

A new bridge is being built at Louisville, Ky. The’ 
stonework has been let and the whole work is to be com- 
pleted in 325 working days, and the structure opened 
for traffic Dec. 31, 1882. 

The Connecticut River Railroad's wooden deck bridge, 


: which crosses the Deerfield River ata mile south of 
steel. The Duryee Furnace promises such won-| Greenfield, 600 ft. long and 90 ft. above the river, was 


derful results that (if they bé carried out) it must | hurned onthe morning of the 21st. It will cost not less 
shortly supersede all other methods of conversion; | than $50,000 to build the new bridge, which will un- 
it rea =. fuses the most obstinate and refractory | doubtly be of iron. 

ores, and all kinds at an expense of about seventy-| Moraissurc, Sept. 17.—The site for the Loterna- 
five per cent, less than the most favored methods | tional Bridge, in connection with the Morrisburg & Ot- 
now in use. One of the most experienced and skill- | tawa Railway. was located to-day. Mr. Keefer, of 
ful metallurgists in the Dominion has thoroughly | Uttawa, by an engineering staff 

examined and practically tested the new process| Mr. Imlay, contractor; Mr. Searce 

in the interests of certain Canadian capitalists and 
has pronounced it beyond doubt the most wonder- 
ful discovery ever made in connection with iron 
smelting. hen we remember what a change 
was wrought by the invention of the Bessemer sys- 
tem and the immense advantages reaped by those 
directly interested thereia it were not too much to 
claim for the Duryee process that itis destined to 
‘revolutionize the iron trade in this country, 
and confer upon the proprietors handsome — 
its upon their investments. One of the larg- 
est iron and steel manufacturers in the United 
States, who thoroughly tested its capacity for 
dephosphorizing ores, pronounced the operation 
perfect. The titanic ore, Baie St. Paul, Que.. 
which has hitherto defied the utmost skill brought 
to bear upon it, was reduced by the Duryee proc- 
ess in between three and four hours to malleable 
iron blooms. The peculiarity.of the farnace.con- 
nists in the use of crude petroleum for fuel instead 


, of Ottawa, a 


and Kennedy, of Morrisburg, examined the dif- 
ferent locations along the river, and after 
a close inspection and taking several measurements 
of the river, it was found that the point at Mr. James 
Doran’s, across to Ogden’s Island, was the most desir- 
able site. It is eminently satisfactory in every respect. 


this point is only 400 ft., then a shoal, and_ not 
more than 7 ft. po el water to Ogden’s 
Island. The = c will be rly 
favorable to orrisburg and Waddington, as 
offering great conveniences to these places. At Morris- 
burg the station can be brought south of the Grand 
Trunk line, in the center of the town, touching Wad- 
dington also at the heart of the village. The engineers 
conveyed their thanks to Mr. Munroe for his assistance. 
He is thoroughly conversant with all the peculiarities 
of the river in this section. While the engineers were 
engaged in this work two steamers passed up and one 
down, thas giving them a favorable view of the chan- 
nel, and onal 

interfere with navigation. 


feet below the surface, indicate how much the street has | M. 


others, accompanied by Messrs. Farlinger, Munroe | tha 


The distance from the north shore across deep water at | fro 


ing them to select a spot that would not} 


Mr. Henry Brachman, owner 
Georgetown & Portsmouth road, 
tracts for sufficient iron to open the road 
ent terminus to Georgetown, and the la 
is e ted to commence at once. a past sea- 
son the business of the road has materially increased, 
and the outlook for the future is very encouraging. 


The New York, Pitts! h & Chicago Railway Com- 
pany have been securing right of way and sub- 


pire levying at North Adams, Mass., have begun with a | scripti 


iption t h Minerva, O., recently. They report 
better eameniien anticipated, and it the of 
the proposed route does as well as through this section, 


they will be ready to let the contract fur grading about 
the first or middie of October. 


A party of engineers under the direction of Mr. 
Thomas, of the Atlantic and Pacific road, have gone to 
Vinita, Indian Territory, where they will commence 
surveying a line for the extension of St. Louis and 
San Francisco road across the Terri to Albuquerque, 
there to connect with the Atlantic & Pacific. The prob- 
abilities are that within two years the work will be 
completed. 


CHATTANOOGA, Sept. 15.—Colonel Seott, General 
Manager of the Erlanger Syndicate, says that Chatta- 
nooga will be the h uarters for the shops of the en- 
tire system from Cincinnati to New Or and spoke 
favorably of arrangements being perfec with the 
roads centering at Cincinnati for a combination where- 
by another tbro route from the south to the east 
will be opened. He says that he anticipates no injurious 
consequences to his system from the all alliance of 
the Cole and Huntington syndicate to build a road from 
Cinemnati to Knoxville. 

Tue Sarety or RaiLway TRAVELING.—The annual 
repurt on railway accidents issued yesterday, if not in 
all respects an encouraging document, establishes the 
fact that an immense improvement in the working of 
our railways has taken place within a compaixtively 
recent period. Little more than twenty years ago tlie 
chances of a killed while on a railway journey were 
nearly treble t they are now. Last year the num- 
ber of passengers killed from causes beyond their own 
contro] was but one in twenty-one million journeys.— 
London Standard. 


MorRRISBURG, Ont., Sept. 16.—A full meeting of the 
. & O. Railway Committee was held here ag 
There were from Ottawa Mayor Mackintosh, Mr. Mc- 
Tavish, Mr. Keefer, Murray Mitchell, C. E., and Mr. 
aval Shah ‘ a iaton vile to tend hee iieers 
regret is not ga a ow re 
of banintes. Mr. Morgan, of Metcalfe, attived at’ the 
close of the meeting. John Rochester, M. P., and J. 8. 
Ross, M. P.. were both present, and offered any assist - 
ance in their power, e principal object of meet- 
ing was to decid® where the bridge was to cross the St. 
Lawrence. After an examination of the river by the 
committee it was decided to cross at en Island. It 
was also decided to change the name of the road to the 
Ottawa, W & New York Railway and Bridge 
Company. Immediate action is to be taken toward get- 
ting charters on both sides of the river. ‘The ng 
was of the most satisfactory nature. Mr. Soire, C. E., 
was set to work to take mer the river, and 
make a pre survey in 0 to get a charter. 
Hon. Mr. Pierce, of New York, was also present, and 

offered his aid to the scheme. 
New York, Sept. 21.—A dispatch from San Fran- 
cisco has been received in Wall street saying that Chief 
Engineer Montague, of the Central Railway, 
had received information from a surveying under 
Engineer Warner, which started east from Ogden a few 
weeks ago to examine a new line for the extension of 
P road to the Missouri River. The 


t the officers of road believe that a roa 
than the it one east of can be built for one- 
third of cost. C. P. Huntin , of the Central 
Pacific, said that the assertions were 
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